Cell-free synthesis for analyzing the membrane integration, oligomerization, and assembly characteristics of gap junction connexins.
For gap junction channels to function, their subunit proteins, referred to as connexins, have to be synthesized and inserted into the cell membrane in their native configuration. Like other transmembrane proteins, connexins are synthesized and inserted cotranslationally into the endoplasmic reticulum membrane. Membrane insertion is followed by their assembly and transport to the plasma membrane. Finally, the end-to-end pairing of two half-channels, referred to as connexons, each provided by one of two neighboring cells, and clustering of the channels into larger plaques complete the gap junction channel formation. Gap junction channel formation is further complicated by the potential assembly of homo- as well as heterooligomeric connexons, and the pairing of identical or different connexons into homo- and heterotypic gap junction channels. In this article, I describe the cell-free synthesis approach that we have used to study the biosynthesis of connexins and gap junction channels. Special emphasis is placed on the synthesis of full-length, membrane-integrated connexins, assembly into gap junction connexons, homo- as well as heterooligomerization, and characterization of connexin-specific assembly signals.